Association between a polymorphism affecting an AP1 binding site in the promoter of the TCIRG1 gene and bone mass in women.
The TCIRG1 gene encodes a component of the osteoclast vacuolar proton pump and previous work has shown that inactivating mutations of the TCIRG1 cause autosomal recessive osteopetrosis. In order to determine whether allelic variation in TCIRG1 contributes to the regulation of bone mineral density (BMD) in normal individuals, we studied the relationship between polymorphisms of TCIRG1 and BMD in a population-based cohort of 739 perimenopausal women. Five common polymorphisms were identified: two in the promoter, a conservative change within exon 4, one within intron 4 and one within intron 11. One of the promoter polymorphisms (G-1102A) lay within a consensus recognition site for the AP1 transcription factor. There was a significant association between the G-1102A genotype and BMD at the lumbar spine ( P = 0.01) and femoral neck ( P = 0.03). The association remained significant after correcting for age, weight, height, menopausal status/HRT use and smoking ( P = 0.008 for spine BMD and P = 0.03 for hip BMD), and homozygotes for the -1100 "G" allele had BMD values significantly higher than individuals who carried the -1100 "A" allele at both spine ( P = 0.007) and hip ( P = 0.047). Subgroup analysis showed that the association between G-1102A and BMD was restricted to premenopausal women who comprised 50.6% of the study group. None of the other polymorphisms or haplotypes were significantly associated with BMD in the study group as a whole or in any subgroup. Functional studies will need to be performed to determine the mechanisms that underlie this association, but we conclude that, in this relatively large population, allelic variation at the G-1102A site of TCIRG1 accounts for part of the heritable component of BMD in Scottish women, possibly by affecting peak bone mass.